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Evaluation metrics

Normalized Discounted Cumulative Gain (NDCG) [1] is a standard ranking
metric in the information retrieval research area that penalizes placement of
relevant documents at lower rankers, computed as follows:

NDCG@k =
DCG@k

IDCG@k
, (1)

DCG@k =

k∑
i=1

2li − 1

log2(i + 1)
(2)

where IDCG@k is the ideal Discounted Cumulative Gain (DCG@k), i.e. for
the gold standard relevance order. li is the relevance of the document at rank i
in the list to be evaluated. Since PubMed returns up to 20 results in the first
page, we chose k = 20 and aimed to optimize NDCG@20 scores during model
training.

In addition to using the offline metrics for measuring relevance, we evaluated
our proposed relevance search in an online mode with real PubMed users. To
this end, we used click-through rate (CTR) as defined below:

CTR@k =
|queries with a click on rank k or lower|

|eligible queries|
, (3)

where eligible queries are queries returning more than 1 document. CTR is a
widely-used measure for evaluating the success of new features for a particular
website (e.g. common in online advertising) in so-called A/B testing, a con-
trolled experiment with two (or more) variants. We employed it to determine
whether our new relevance sort algorithm results in improved search experience
to our users in practice. In order to obtain a finer-grained understanding of our
system performance in top ranked results, we calculated CTR scores for the top
20, 10, 5, and 3 results.
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